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1 e Zntroduct ion 

The Yale Observatory has sirace 1957 engaged in a systematic observation pro- 
gram relathg t o  the decametric radio emission from Jupiter. 
radiation, even now not fu l ly  understood, is strong, sporadic and rapidly 
time-varying. The emission i o  narrow-band and exhibits both random and sys- 
tematic frequency dri f t s ;  ft is directive but with dramatically changing 
direct ivity properties as a function of frequencyo Probability of observ- 
fng its emission is strongly correl8ted with the geometrical configuration 
of  Jupiter, earth and Jupiter's innennost Galrilean satellite Io, and fur- 
themore varies over 1 5 ~  10 - 12 year period due t o  uome &s yet unexplained 
8-rn spot OP orbital configuration inf hence. 

This complex 

The radio emission is st~ongly polarized; NSG-407 and its predecessor have 
supported the dmre1opn;ent at Yale of a snubti-charmel polarization analyzer 
capable of high speed operation to  systemitically study its pobrizatfon 
churactsriatics. Such studies are complieoted by the optlcal act iv i ty  of 
the a ; j l t h ' ~  ftr-zzgherc st these w:avel.mgths; pronounced and t ime varying 
dietortions of the observed polarization characteristics m y  be pr.otiuc&; 
such variations have been discovered and noted in p~~eviou8 status reportsb 

In addit ion to ionospheric effects, important progagat ion phcnomma may 
ari.zc in tlic in:er,pimetcry zcdiwn. 
variation 09 Jupiter?s f l u x  led us to propose in 1962 that the most impor- 
tant' cmnponent or" t h  variation was due to  a diffraction pmess  in the 
Lttevphnetary medium, mtd[ painted out that studies of this  time structure 
can k a d  to kauwledyp of the scale size, shape, density and velocity of 
t:ie : w p n ~  i X e  M ~ ~ o g e n o P t  52s in the -2st:esplanetary .Pedim. 

It was therefore of particular interest to note that the fast changes in 
axial ratio occasionally observed in our polarization work occurred w i q  
the sane kind of t i n r e  scale as the interplanetary scinti l lat ions.  
po in t ,  NASA support of continued and expanded time structure obaervatione 
f m m  several ststions was requested and obtained, under Supplement 1 of tbe 
present grant. 

Progress on polarization and bterplanetary medium studies dur ing  the period 
of th i s  status report is described in following sections.  

Two-s'i-at-i~n obecmztians of the t h e  
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2. Polarization Studies 

A .  Observations 

Our long-standing program of aystemtic Low and high speed monitoring 
c f polarization p r o p e r t i e s  of  J u p i t e r ’ s  decametric emission was cont hued  
during the  report  period. Several instnumental improvements followed 
the completion of an a n a l y s i s  phase described i n  the previous s t a tus  
report: cal ibrat ion procedures were modified and expanded to permit 
;a mre cer ta in  knowledge of a l l  relevant instrumental parameters, and 
a third, medium speed recording system was placed In parallel with t h e  
existing high and low speed recorders. 
to  the equipment to improve linearity were made, and impedance and bal- 
a c e  of the antenna system was re-measured. 

Cez?tab electronic modifications 

Duping the r epor t  perzod, observations were obtained during approximately 
90% o€ the possible observing time; a larger nunber O f  well-recorded 
J u p i t e r  storms await analysis. 

B . Data Analysis 

Dr. K. W. P h i l i p  continued his analysis of high speed records of Jupiter 
storms, extending and confirming results reported in the last s t a tus  
report. I t  is clear that to distinguish between Jovian and interplan- 
etary origin of the fast polarization variations will require polarfza- 
tion observations at sites spaced about 100 km apart, in conjunction 
with f lux  time st ructure  observations. 
analyzer,requested in our l a s t  proposal for g2-t renewal, has not been 
installed for reason8 described in Section 4. 

Such a spaced polarization 

Several years of low-speed polarization data have been an8lyZed by 
Phi l ip  to obtain average axial ra t ios  for all recojsded J u p i t e r  storms; 
these interesting data are now being Incorporated into a forthcoming 
publication describing resuLts of the  en t i r e  Eynoptic monitoring phase 
of the Yale program, 

3. Observations of the Interplane$ary Medium 

W-th the support of the present grant, a t h i rd  high-speed flux monitoring 
statfon has been added t o  the two now in existence, providing via telephone 
lines high speed rooords of Jupi ter  flux observed a t  two points 100 and 60 km 
from the main observing station. This station, in operation s h e  March 
1965, has provided information extending and Conf frming results obtained 
e a ~ l i e r  with the two-station system. Specifically,  the L-second variations 
r l i o inc t e ra ’ s t i ca l ly  seen in the flux of Jupiter radiation are found to be 
due to electron clouds moving radially outward from the sun at velocities 
i n  the range 400-1000 km/sec. These clouds, having sizes cn t h e  order of 



500 km, produce no effect on flux from the brighter radio source8 due t o  
the srrall angular s i z e  of the clouds (. *' - 2") compared t o  the diameter of 
the radio sources. The decameter source on Jupiter must be quite small 
(mch less than 2n) t o  be so completely modulated by t h i s  interplanetary 
ac %It i 1 lat  ion mechanism. 

The third s ta t ion  permits an unambiguous determination of the projected 
velocity of t he  clouds' tr~~tian.  In a prel.iminary reduction, L.  P, Pataki 
has found t h a t  our initial hypothesfs of purely radial motion of the  clouds 
away from the sun is confZrmed by the three s t a t  on observations. Qbserva- 
tions now 2n hand from t h i s  three-station network will permit a rough deter- 
minution of average cloui! shape; t h i s  laboriaua malysie is now mdervay. 

A pa*imary obstacle in  the way of f u l l  u t i l i za t ion  of this puwerful new tech- 
nique for studying the interplanetary medium is the time and labor required 
in the reduction of our high-speed analog records t o  numbers which m y  then 
be computer-analyzed; requests t o  NASA for permission t o  use current grant 
funds t o  provide a high-speed d ig i t izer  are pending. 

4, Future Plans 

The principal  investigator resigned f r o m  Y a l e  University in  September 1965 
to become Associate Professor of Astronomy a t  The University of Texas. Hcw- 
ever, in the interest of conthuing t h i s  very important work, both Yale and 
Texas approved a continuing appointment a3 Research Associate a t  Yale. Day- 
to-day observations are carsied out by competent grsdr~ate students; frequent 
trips by the principal hves t iga tor  t o  Yale are made. 

A proposal t o  HASA from The University of Texas to permit COnehU8tiOn of 
this interesting work a% Texas is pending; Yale has agreed t o  transfer all 
equipiuent to Texas after observations stop in New Hawen [June 1966). This  
pendhg transfer resulted fn a deeisior?{&o kmtall the spaced polarimeter 
receives as provided for in khe present grant; such an instrument is very 
dif2'icult to move. 
above-referenced pending request t o  r@!% to permit acquisition of a hfgh- 
speed d ig i t i ze r  system wh5ch could be very easiLy transferred to  Texas and 
xwul4 vastly facilitate a11 phases of the continuing work. 

Savings from th io  and other budget items permft the 

J ~ s  N- h.lg1.&3 
Pr inc ipa 1 Invest igato J? 


